Detection of genetically modified canola using multiplex PCR coupled with oligonucleotide microarray hybridization.
A rapid method was developed for concurrent screening of transgenic elements in GM canola. This method utilizes a single multiplex PCR coupled with an oligonucleotide DNA array capable of simultaneously detecting the 12 approved GM canola lines in Canada. The assay includes construct-specific elements for identification of approved lines, common elements (e.g., CaMV 35S promoter, Agrobacterium tumefaciens nos terminator, or nptII gene) for screening of approved or unapproved lines, a canola-specific endogenous gene, and endogenous genes from heterologous crops to serve as additional controls. Oligonucleotide probes were validated individually for functionality and specificity by amplification of specific transgene sequences from appropriate GM canola lines corresponding to each probe sequence, and hybridization of amplicons to the array. Each target sequence hybridized to its corresponding oligonucleotide probe and no significant cross-hybridization was observed. The limit of detection was examined for the GM lines GT73, T45, and MS8/RF3, and was determined to be 0.1%, 0.1%, and 0.5%, respectively, well within the European food and feed labeling threshold level of 0.9% for approved GM product. Practically, the method was demonstrated to be effective for the detection of GM canola in several types of animal feed, as well as in commercial canola meal.